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WHAT IS CLAIMED IS: 



A method of comiminicating data between a transmitter having a plurality 
of antennas and at least on s remote receiver, the method comprising the steps of: 

selectively phase si lifting data communication signals produced at the 
transmitter to generate der ved versions of channel communication signals, each 
derived version of the channel communication signals having its desired data 



communication signal phase 



in communication with the 



shift; 



transmitting from t le transmitter, derived versions of the channel 
communication signal to ej ich antenna within the plurality of antennas; and 

providing a distinct delay associated with each derived version of the 
channel communication signal and its respective antenna. 

2. The method accordi: lg to claim 1 further comprising the step of receiving 
at the transmitter, data communication uplink signals from each remote receiver 

transmitter and estimating a path profile associated 



with each received uplink si *nal. 

3. The method according to claim 2 further comprising the step of 
determining a distinct comm onication signal delay associated with each 
communication channel with a plurality of communication channels, wherein 
each communication channel signal delay is derived from data associated with the 
respective uplink signal. 

4. The method according ; to claim 1 further comprising the step of selectively 
amplitude scaling data comnx mication signals produced at the transmitter such 
that each derived version of the channel communication signals will further have 
a desired channel communication signal amplitude. 
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vrith 



5. The method according 
the distinct delay associated 
signal and its respective anterlna 
with the specific channel communication 
path profile. 



Th^ method according 



to claim 1 further comprising the step of altering 
a derived version of the channel communication 
if and when an estimated path profile associated 
signal changes from a prior estimated 



to claim 1 wherein the derived versions of a 



channel communication signal transmitted to each antenna are associated with a 



code division multiple access 



(CDMA) data signal. 



7. The method accordinj ; to claim 1 wherein the derived versions of a 
channel communication signal transmitted to each antenna are associated with a 
time division multiple access (TDMA) data signal. 



X 



A method for cor 



of antennas and at least one 



licating data between a transmitter having a plurality 
remote receiver, the method comprising the steps of: 
receiving at the trar smitter, data communication uplink signals from each 
remote receiver in communication with the transmitter and estimating a path 
profile associated with eacp received uplink signal; 

determining a distinct communication signal delay associated with each 
communication channel vvithin a plurality of communication channels, wherein 
each communication channel signal delay is derived from data associated with the 
respective uplink signal; 

transmitting from the transmitter, a communication signal via each 
communication channel t ) each antenna within the plurality of antennas; 

providing a distin :t delay associated with each communication channel 
and its respective antenni ; 

measuring channel information between the transmitter and the plurality 
of antennas, the channel nformation selected from the group consisting of signal 
amplitude, signal phase aid signal delay; 
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determining a desired communication signal phase shift associated with 
each communication channel from the measured channel information; and 

selectively phase shifting communication signals produced at the 
transmitter to generate derived versions of channel communication signals, each 
derived version of the channel communication signals having its desired 
communication signal phase snift. 



9. The method according to claim 8 further comprising the step of altering 
the distinct delay associated with a channel communication signal and its 
respective antenna if and when the estimated path profile associated with the 
specific channel communis tion signal changes from its prior estimated path 
profile. 



10. The method according to claim 8 wherein the step of receiving at the 
transmitter, a communicatii m uplink signal from each remote receiver in 
communication with the transmitter and estimating a path profile associated with 
each received uplink signa comprises the step of receiving a time division 
multiple access (TDMA) data signal. 

1 1. The method according to claim 8 wherein the step of receiving at the 
transmitter, a communication uplink signal from each remote receiver in 
communication with the trjinsmitter and estimating a path profile associated with 
each received uplink signa comprises the step of receiving a code division 
multiple access (CDMA) data signal. 



A communication system comprising: 
a transmitter having a plurality of spaced apart antennas; 
signal distributing means for coupling communication signals between the 

of spaced apart antennas; 
delaying means opejratively coupled to the antennas and the signal 
distributing means for providing a distinct delay in each of the communication 
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# 



signals coupled between the t'ansmitter and the plurality of spaced apart antennas; 
and 

channel measuring m$ans 
means for providing a derived 
from a transmitter channel to 



operatively coupled to the signal distributing 
version of each communication signal transmitted 
the plurality of spaced apart antennas. 



1 3 . The communication 
communication signal is associated 
data signal. 



14. The communication 



system according to claim 12 wherein each 

with a code division multiple access (CDMA) 



jystem according to claim 12 wherein each 
communication signal is associated with a time division multiple access (TDMA) 
data signal. 



15 



The communicatioi l 



system according to claim 12 wherein the channel 
measuring means for providing a derived version of each communication signal is 
configured to phase shift a 'communication signal transmitted from a transmitter 
channel to the plurality of spaced apart antennas. 

16. The communication system according to claim 15 wherein the channel 



measuring means for pro) 
further configured to amp 
transmitter channel to the 



measuring means for pro 



iding a derived version of each communication signal is 
litude scale a communication signal transmitted from a 
plurality of spaced apart antennas. 



17. The communicati m system according to claim 12 wherein the channel 



riding a derived version of each communication signal is 



configured to amplitude scale a communication signal transmitted from a 



transmitter channel to the 



plurality of space apart antennas. 



Patent Application of Timothy M. Schmidl and Anand G. Dabak 



Page 19 of 28 



Docket No.: TI-30734 



r8. A data communicajion system comprising: 

a transmitter having a plurality of spaced apart antennas; 
at least one remote receiver in communication with the transmitter; 
means for providing a derived version of each communication signal 
transmitted from a transn itter channel to the plurality of spaced apart antennas; 



and 



means for provid 



ng a distinct delay associated with each antenna such 
that a derived version ofjfa communication signal coupled between the transmitter 
and the plurality of spaced apart antennas can be demodulated within the at least 
one remote receiver. 



19. The data comnilunication system according to claim 18 wherein the means 
for providing a distincj delay is capable of providing a distinct delay associated 
with each antenna suet that a code division multiple access (CDMA) 



communication signal 
apart antennas can be 



coupled between the transmitter and the plurality of spaced 
demodulated within the at least one remote receiver. 



20. The data comihunication 
for providing a distinct 
with each antenna sudh 
communication signa 
apart antennas can be 



system according to claim 1 8 wherein the means 
delay is capable of providing a distinct delay associated 
that a time division multiple access (TDMA) 
coupled between the transmitter and the plurality of spaced 
demodulated within the at least one remote receiver. 



21 . The data comihunication system according to claim 1 8 wherein the means 
for providing a derive I version of each communication signal is configured to 
phase shift a communication signal transmitted from a transmitter channel to the 
plurality of spaced apart antennas. 
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22. The data communication system according to claim 1 8 wherein the means 
for providing a derived version of/each communication signal is further 
configured to amplitude scale a communication signal transmitted from a 
transmitter channel to the plurality of spaced apart antennas. 

23. The data communication system according to claim 1 8 wherein the means 
for providing a distinct delay associated with each antenna is configured to alter a 
distinct delay associated with a/ channel communication signal and its respective 
antenna if and when a path premie associated with the specific channel 
communication signal changes from a prior path profile. 



each 



A data communication 
a transmitter having 
means for transmittal 

communication signal to 

antennas; and 

means for providing 

of the communication signa 

spaced apart antennas. 



system comprising: 
plurality of spaced apart antennas; 
g from the transmitter, derived versions of a 
antenna within the plurality of spaced apart 



2 5 . The data communication 
means for amplitude scaling 
of the communication signa 



distinct delay associated with each derived version 
and its respective antenna within the plurality of 



system according to claim 24 further comprising 
a communication signal to generate a derived version 



26. The data communica[tion 
means for phase shifting a 
the communication signal. 



system according to claim 24 further comprising 
communication signal to generate a derived version of 



means for scaling and phase 



27. The data communica ion system according to claim 24 further comprising 



hifting a communication signal to generate a derived 



version of the communication signal. 
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2^. A data communication s> stem comprising: 

a transmitter configured 1 o communicate with at least one remote receiver, 
the transmitter having a plurality of spaced apart antennas and further having: 

a data processor; 

a data input device in co nmunication with the data processor; 
an algorithmic software directing the data processor; and 
a data storage unit, whe: ein discrete channel measurement data and 
discrete communication signal pplink data associated with at least one remote 
receiver in communication with the transmitter is stored and supplied to the data 
processor such that the data processor, directed by the algorithmic software, can 
automatically derive communication signal parameters using algorithmically 
defined relationships associated with the discrete channel measurement data such 
that derived communication signals communicated between the transmitter and 
each respective antenna will me characterized by at least one distinct signal 
parameter selected from the group consisting of signal phase and signal 
amplitude; and further wherepn the data processor is further directed by the 
algorithmic software such that it can automatically determine signal path profile 
parameters using algorithmiially defined relationships associated with discrete 
communication signal uplin c data such that a signal communicated between the 
transmitter and each antenna will be characterized by a distinct signal delay. 

29. The data communis tion system according to claim 28 further comprising 
at least one remote receiver. 

30. The data communication system according to claim 29 wherein the at least 
one remote receiver is configured to demodulate a time division multiple access 
(TDM A) signal generated by the transmitter. 
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3 1 . The data communicationf system according to claim 29 wherein the at least 
one remote receiver is configured to demodulate a code division multiple access 
(CDMA) signal generated by tjie transmitter. 



A communication system in which system users communicate information 



signals through a transmitter, 
comprising: 

a plurality of spaced 



transmitter and the plurality 



le transmitter having an antenna system 



ipart antennas; 



signal distributing m< ans for coupling communication signals between a 



)f spaced apart antennas; 



signal deriving means operatively coupled to the signal distributing means 
for providing communication signal phase parameters associated with 
communication signals, wherein the phase parameters are determined from 
channel measurement information associated with the signal distributing means; 
and 

variable delaying means operatively coupled to the plurality of spaced 
apart antennas and the signd distribution means for providing discrete delays 
associated with the communication signals and the plurality of spaced apart 
antennas. 



33. The communication system according to claim 32 wherein the variable 
delaying means comprises: 
a data processor; 

an algorithmic softwjare directing the data processor; and 
a data storage unit, wherein discrete signal uplink data associated 
with at least one mobile terminal in communication with the transmitter is stored 
and supplied to the data proc essor such that the data processor, directed by the 
algorithmic software, can automatically determine signal path profile parameters 

relationships associated with the discrete signal 
communicated between the transmitter and each 
by a signal delay distinct to each antenna. 



using algorithmically define* 
uplink data such that a signa 
antenna will be characterizec 
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34. The communication systdn according to claim 33 wherein the algorithmic 
software is configured to further/direct the data processor such that the data 
processor can determine new signal path profile parameters to re-characterize the 
signal delay distinct to each antenna when the discrete signal uplink data received 
by the transmitter are sufficiently changed to require that a distinct signal delay 
change by at least one chip from an existing distinct signal delay. 



35. The communication syfctem according to claim 32 wherein the 
communication signals are associated with code division multiple access 
(CDMA) data. 



3 6 . The communication 
communication signals are 
data. 



ystem according to claim 32 wherein the 
associated with time division multiple access (TDMA) 



of antennas and at least one 
selectively amplitude 



A method of commt nicating data between a transmitter having a plurality 



remote receiver, the method comprising the steps of: 
scaling data communication signals produced at the 
transmitter to generate deri ^ed versions of channel communication signals, each 
derived version of the chan nel communication signals having its desired data 
communication signal amp itude; 

transmitting from the transmitter, derived versions of the channel 
communication signal to each antenna within the plurality of antennas; and 

providing a distinct delay associated with each derived version of the 
channel communication signal and its respective antenna. 



38. The method according 
selectively phase shifting 
such that each derived 
have a desired channel conimunication 



cata 



. version 



to claim 37 further comprising the step of 
communication signals produced at the transmitter 
of the channel communication signals will further 
signal phase shift. 
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39. The method according to claim 37 further comprising the step of altering 
the distinct delay associated with a derived version of the channel communication 
signal and its respective antenna if and when an estimated path profile associated 
with the specific channel conpninication signal changes from a prior estimated 
path profile. 

40. The method according to claim 37 wherein the derived versions of a 
channel communication sigr al transmitted to each antenna are associated with a 
code division multiple access (CDMA) data signal. 



4 1 . The method according 
channel communication signal 
time division multiple acce js 



A data communicat 
a transmitter having 



to claim 37 wherein the derived versions of a 
transmitted to each antenna are associated with a 
(TDMA) data signal. 



on system comprising: 

a plurality of spaced apart antennas; 



at least one remote -eceiver in communication with the transmitter; 
means for providing 



a derived version of each communication signal 
transmitted from a transmitter channel to the plurality of spaced apart antennas, 
wherein the means for providing a derived version of each communication signal 
is configured to phase shift a communication signal transmitted from the 
transmitter to the plurality of spaced apart antennas; and 

means for providing a distinct delay associated with each antenna such 
that a derived version of a communication signal coupled between the transmitter 
and the plurality of spaced 4part antennas can be demodulated within the at least 
one remote receiver. 
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• 



for providing a distinct delay 
with each antenna such that 



43. The data communication system according to claim 42 wherein the means 

is capable of providing a distinct delay associated 
code division multiple access (CDMA) 



for providing a distinct dela^ 
with each antenna such that 
communication signal coup: 



communication signal cofupled between the transmitter and the plurality of spaced 
apart antennas can be demodulated within the at least one remote receiver. 



44. The data communication system according to claim 42 wherein the means 



is capable of providing a distinct delay associated 
i time division multiple access (TDMA) 
ed between the transmitter and the plurality of spaced 



apart antennas can be demo iulated within the at least one remote receiver. 



A data communication system comprising: 



a transmitter having 



a plurality of spaced apart antennas; 



at least one remote leceiver in communication with the transmitter; 
means for providing a derived version of each communication signal 
transmitted from a transmit ;er channel to the plurality of spaced apart antennas, 
wherein the means for providing a derived version of each communication signal 
is configured to amplitude ^cale a communication signal transmitted from the 

f spaced apart antennas; and 
a distinct delay associated with each antenna such 
that a derived version of a c 3mmunication signal coupled between the transmitter 
and the plurality of spaced ajpart antennas can be demodulated within the at least 
one remote receiver. 



transmitter to the plurality c 
means for providing 



46. The data communica ion system according to claim 45 wherein the means 
for providing a distinct delaj is capable of providing a distinct delay associated 
with each antenna such that £ code division multiple access (CDMA) 
communication signal couple d between the transmitter and the plurality of spaced 
apart antennas can be demodulated within the at least one remote receiver. 
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47. The data communicatifon system according to claim 45 wherein the means 
for providing a distinct delay/is capable of providing a distinct delay associated 
with each antenna such that a time division multiple access (TDMA) 
communication signal coupled between the transmitter and the plurality of spaced 
apart antennas can be demodulated within the at least one remote receiver. 
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